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1 

(57) [#f*Ffl§#©f5H] 

-r*ig$sfcra*©ig©&«:> Buiaaftrtccifs^ 

HSl*#i8U IWBJ«MWB»4>KOH»d««««17 
0 ppm ttTOK«aSNSK^I5R2/ 'J 

&#6MfSSft©rtffi«:ttS3t!\ BulBS»©friBrtffi 

tern 501 § omm^'-y s c t * 

m 1 * 5 •> >j 3 1 e Jbcf msn*? x ju ^ # 

©lifi#&o 



r it^ffiffl* 5 5 m' / g OT© &©£$ffl-f 

[moifcNB&SiW] 
[0 00 1 ] 

[jgiLkOfJffl^If ] *wmf y a >j|MSB?|fc±tf 

fymzmtz ^ v => 1 * ±tf ffl©5^*' 5 x 

10 [000 2] 

[g£*©t£ffij] St*. f3 37^t-ffi(cj:4i"j3 
j|<z)SBgtci£ L - i"J => S^SS £ 



3 

[0 0 0 3 ] COli&KXQWkZtitt&tivXfry 

tw*rtOBfr 6 * ftsjjn&ec <t o r mmmt bit t 

<DX&6<DX. W-mteftSkWZ&b, B*«:tt*&»?a 

c ©c >*> a ^suaa b^s^*i«a> & © #rtas ^ 
?l*±tf©fc«>©E3l//9x;i/^sK«:*jt»rtt i c©^ 

[0 00 4] bfabX* ftfcS^tf** 

WKiifcaracoaMiirtHil/. ftmitmzbtc&fsM 

S*t«htC»SCi*«BL, *©;Uy#©flHB, H 
JS*ffi*a*bfc 1-148718, H 1 - 1 

4878 2, 131- 1 48 783). 
[0 0 0 5 ] ±SB*ti6©»MK:cfcS53?#7^;i/7?K 

« % > y >imss3 1 * ±tf k J: ? ^rtUffi©)^ 
a hcMff^^-rscife^&o©^ ts*±t/cs/ 
*ea©*«tt**«w:i«j± s # * £ t» 5 «£* & o * 

[0 00 6] £C5r, £^©jlSLS I«fi©fctf>K:tt 
KfaStt > »; =J > "5 x^aWB* 3 hi C ©ifiinnSt© 

i/ y 3 > -jr b x sb§t &%>(<c 
j£*syt»tc;i/7#»jt©ijW4»£ LTfi£*©3c«s*s 

«Atf*H«*»4, 528,163 

c © v A - > ^»©*ffiic¥it ttfflMftJKJftK u 

nr i i ^ ^ ? #tt, *©rtfficc5p»&»(r^# H w©ig«r 
#rs#* *ntt#^Hf^o.imnefi©*>©r*or, 
■±*3i$0fles©1«Jt"C* 0 , cn«»o.5mtiW±©J: 

5&»3©ii»ttccji»ft©awB*fc^ % >#rtta 

t»©t\ «»E©*ISIISI*±tf*ff 5J:5&fi«M© 
ffiflJKW *. & 6 ©rttftj^ o /Co 
[0 0 0 7 ] 2-3 6 9 7 4#&$L K*£g© 

H^tWl»**l^tCLr^o/caffi»©«feten a D **© 

an* em* * c t «c j: o r w«a©^fiS5^#7 * 

*fc* WfHHBB 1 -4 4 7 9 3 I*3JI£OHS 



(2) $$#2 9 3 3 40 4 

^mz o oppm «±©^^e^ia©^isccj:oTjfj^ 

U ?Wf £OHS^W$ 1 0 0 ppm WT©^$*®I&© 

Wrttcff o -c#«K^flee3a9©«as{c <£ o a v z m % 
%m b it > y a >#es3 1 s±tf *m & ^ t © t «c 

5o ^^cc, cn6 2fr©^$Rk:S?nStir^i^# 

io &»s©jgww^as©aMB*fc^«firBftc»© 
*9tw%htmfcm&btc~mffim<D)\'y*wi>^ 

Vm*M;ffibtci><DXtete\,K 
[0 0 0 8 ] Wlc£j&isV%tf : 7ZmZJ&f8 l 2i*Z>tc#> 

©a*»»x« ^ o y > { k v > ©ftn*^ JB i o r f# 
6*ifc**«^y*t. 7^*y»tisafb©«£or 
M^Mic j: o ffe&it 3 -eflwt9» o r mm? % 1 1 o 

*<©Ig«:gS©t?iSfffi<b)tcO, JS»W(c^H{fc©S 
20 Ktc«Mori^c». 

[0 0 0 9 ] y ^©ti-«ic^ a B H ©^^ o , a? 

5/y*»©ttfflcci»i/T©»*t&or^5. 

[0010] 

wcc»ia?a©ae8)i*rtJi<!:L, *aran*^)i£rs 

m^ig©^^7^^^^^c4d^r, *©rtB4Bf3£ 
30 ©igS (0.5rrd^±) ^^4SiStta©^^y*^^ 

s^ffisc? *©*fficc 

e©6«i/y*^^£Lr, U5E©Hftt**rr4^jaE 
^y*/7X7»*atRflWB-rac£cc<to, ju^#3WK 

#tt©*tfii*3&s-3E{fcLT:*jO. *ftn©s^y3>* 

©s»wccWM<c»a*ffi*att-r 4 c t (c$>^» 0 

40 [ o o 1 1 ] 

[is«*ji?i»-r4fca)©#a] iiaawHSrWft-rsfc 

**W«:*jCir», J1-JB»2aoViJB»*#f s^y 
SttNa , K, Li dW«**l*h0.3ppm«T"CAl 

jt^jsss/ y *©«:«»ot&s ji»wtcj!8ata©» s o. 

5 mmW±©^^^> y XJirff5^0/c«^<h b 

so [0012] ±B«c*icvt, nmwteimm&HXitos 




(3) 

5 

«£fi^> 'J LTtt, OHS?rl 7 0ppm WT^W 
•f 6#£7Ltt©'> 'J * #5 XfiT-£<£ffl-f 5 C £ fC<fc 
0 . SfcJ©^«WK&£tfS©2W£l?£-> 'J * *H© 
O HS^Wfi* 2 0 0 ppm i-XTt ti C t&Xft S. 

[o o 1 3 ] *i/c. ±iBrtJBap-rft*>fejiH««:jma 
s©^£)&i/y##5;*jB£^<£*s3M8£L--c m 

o ppm OT©#H3f£is-> v s. c ©#A 

fteJaf 'J #l»tt<J>tt < i t»»»{C«FBS IS 

«C^mtS-COHS^*S^2 0 0 ppm WTOSW^flES' 
•j^tf^xjifc^-r*. $&fc#&W©ffe©.«$cc:fo 20 
ur«. #«j^as/y*»tOT. #£?itt©fc©* 

ffifflfS. #£?Lffi©Rg«, Jt*tB»#5mVsrWT 

©^©t-r*. 

[0014] 

[ft ffl] *^©53?*'7^7;^«. ^Na , 
K> Li £#S*ft*ft0.3ppm«Tt?Al £WS5ppm 
«±©*SftK*«S53s»£ L < «C ©^S53e» t# 

#7 C©£M^2t#5XJI«^ft]f&$! 
^f)©;!/-^^©!^^©^^*^— {c1*S£ftCc;i'^ 30 
#©««W«!t*rt* < U U a>lW*ft5l*±Cf B# 
(ft 1 4 5 0 'O <Dtm.B£'Pt£ < LT(,>4. C©$f@ 
©*3HBitt«Kl6AWE^##«£T* <fc 5(c«toM- 

[0015] ±ia«:*5^r ai ^mitmtm&^mb 

5 ppm fcLh^gi L. ^©±IS«#«:$lM3tlS t© 
■Cttttl>#. te B B B ff3^E^f&©Mf4£ LxmSfcMS 

%> tKsb© a i ^wa«ft 6 o ppm «Ttr* <j . -enw 

±!SftlS-B-rfciW^aB^«:in)±o%c>©-c t 5«ci> 

0 6 o ppm ©ai ■sG&vm&'gxmwiWoQim&x 40 

[0 0 1 6 ] sEK7;l'# , J7t;S5i-e&6Na . K, Li© 

^ B B H ©a D aW?:M< T 4©-?** ©£WS#0. 3 ppm « 
TT*5Ci«^T*4. rt@»»*BS* B IS^fi!c'> 
V *»%«»L--C & S O HS^Wfi2 0 0 ppm «T©» 

lir*4. C©J150. 5mmW±©jSH^^i/ >;##7X 
JBttSftrjftKKT* •) . OHS*frS*Me©«Hl*)' 50 




#1*2 9 33 404 

6 

fC&4©"C. -> 'J 3 >|^Srt'N(D?§afiA5— £{tb. 
'J n >B«*ffl©±TJB»**PW 3 *i> >#*£ B B B 
©5 1 *±tf JW3c£tt L . L Tft&ftfi-CfeJiWi 

©a/jv^B36i^cc*&i,»jif l aw©i/ y 3>m£kt>m 

[0017] -**»WK«t>S«Jfi*ffi«. @&f 4 
Mrtfcfc^T. ££tfSE^#7XJfa>&&4;l'';'#JI*tt 

©^■r&totaf**^fisaK:«te»*©^js!sag'c. 
^©sftrtfflKcr- ^sws^jc £z>tou%mnz&m 
l, »*rtii*«Ba&i»u««c{ktt«i-rs. c©tt.« 
r. «a#H»«p{c#SK£Ji&5' , J*»*flU&-ra© 
■e. -> y *»»d>a < t t-sw^fflis nt tfrta 

rtfflfc##-TS. c©ft«aBCcJ:»j|l»WK:jRara© 
y **9xji*JBf5e©»s -c^^#»*± 
&c-f*ftfc»*&3tt4, 

[0018] ±IBCtfcHT#Sff£JKi-'ll *»BW«tt 
■C**Ct©*ft6-r. OH«£WSl 7 Oppm 

^o#£?ltt©^l» ##5X|i^T&4C £#* 
ST**. C©^y##7X&^a*5*nWK:£?LR& 
$j*©&©-C$>4£. cn4ffi2L-/cT-^SicSt?(Cj: 

Eli L-r t» h )i-y tfmWftWictt if x i> $m*R\k 
[0019] $^o-f«li(«J;^c, *3^fl.tt 

©^ B B H »^)S'> 'J ^tS^ftffl U fc«^«C«. 5 L 3 

o o g/ftomeiXJiymiVivftmm&fHicM&L. 
pmfrhmtmm? z c t «: «t o j*m?a©2^)i*sji5fis 

[0 02 0] OHS*U 7 Oppm a±xh. famtbx 

n&M&omim «ss k» 6hi*5, ssarte© o hs 

H©OHa^Wfi«ft2 0 Oppm W±©fc©{C&S. 
f(DOHIMi* s 2 OOppm J£t±«CttS4^y=«>* 

ifg B B ? 1 1 ±.iixmmc iitf h is y 3 >i4?sffi©±Tfjg» 

*5JflC 0 . 3lt±tf/ci-"J 3>W^ B B B ©S©^»)A 5 lStt 

L/c<3. ?l*±lf^m^lftt]L»$L<^^. OHS 
5 0 0 ppm W±{C testis*) a >#,tSa B B ©? I * 

[0021] c©«t5!ttBne«aT©0HS=&d*i/. 

0i/y**^JiSL. C©^fiSBlB-C»ft*»S*. 4)4 



(4) 1*1*2 9 3 3 4 0 4 

7 8 

tt©fc©i LTf#£ C itftrt £„ KC©iiza*'^#Hm8rtK^-> 'J #ffr 6 

[002 2] tt> «*i;U^^i*5|5|-CDM 1 (*3f»f£L 5 S*iJ£# 

[HJSW WT. *^Bg©HJg^^mco^riftB^-r KfC. Jl> 3 ©JfcJjitfcKSU f&{*H£rtffl 

a(^tC?f@g|5%^-rS^m?a5^'7X;U^^»(*3 ifg|5£ftiPL. JU^^Sft30^*MJfi^{cSSS^ 

J«B3nri>S. S»3tt> Na, K, Li C i*J"C* 

•e^-eno. 3 ppm HTCA 1 5 ppm Z> [0 02 5 ] 53t$<*H 3 RCtetfcf y *» 6 

IMM**ffi39&SO<tt. Cft£#JMl£j£5"./*t& io tt*Sfca©*a£LT*-#>*©*ffi54ttffi*S 

[0 02 3] &{CMl£@i£Stf&ai6S&i!35?r»#3 ©SBi£t8g5-r£C £CCj: 9. M#<D®&i$mb> i\> 

rtcctt ALttjf^^tf 5. *»3 ttjj&awpi/tfc*) . ?#»*i*i«:jMiteR85'y ##?*ji4*#jj«- ae t 

c ©natty ^d^oKmn&a-r.i^tcaiT-cHJi-r jigak»i^*«aaps©^i©±SB(cM7 

S. JI!ffll5r;W'>jK»ft3i*j«:*«^#H»8*^jS *KBf5#. S"J **tctt*>£*ft*»t& (&S3 o 

oHStsai 7 oppm wT©*«a*M^iaf umHT) ^vxommi&ftififmtwcmi tm 

^fiRJ";*»6«OHSiilSl 7 0ppn«T 20 

©^flWtJKOfcO^fttitfJ:^*. 3B±aaWJ/'J* [0 02 6] *2HKJaas©:&ffifc±»)J&lSSftS**S 

tf^XJf (rtJfg|5) £t#£/c&St«#£?Ltt©fc©-C* H 1fll*±lfffl©SI5^^jK*w'r. f -eici&Bjb/c<fc 5 

f&6«*4S30~l 0 0 0^m©i>OMrtf4*. *JB3<fc. *ftft^fi6vy *»KJ:iJ}I?fiRSntel*WlS 

S?*L<«eSl 0 0-3 0 0/imtAf), #£?Ltt£ ©(*3!4 £#>6fr-5. F*3JI4ttOH££WS2 0 Oppm 

^1-RSifCJ:t«ffia* 3 5in , /gJitT©*>©* J ll* L «T©^^>y ***5XfC, J? 3«0.5mmfcLt-C 

C>„ £>S. W13«Na . K. Li ©£«*&** **ettO. 3 

[0024] ^^>V*l06«S{*3©rtffi{C|S]ttrft ppm JiTFT. Al £WS#5ppm JJLbr*£. 

i&sti. a»3©rtffi{cjfr*«F«:»d>tt<4fe-WA* [0027] 

*©«*-c«:*ft3©rtilfc*tt«» 30 [H*Wi] «rjas©*jS6«:J:"3. ttfiflffi oo~3 0 

KteO. tt*&3ns^>y**96 »;U^jK«*30rt 0 /m©fcJM*^£3^*IIfi1-SlS^S!AK:«*& 

l&J110*6. ftfi? ^-#«cJ:9«S&fi£IEIfi5L&# 7-i»*««:«fc4KjBllffl«*K«lftLWE«M*ll©rt 

6/XJU9£fl-l/t&*&i**i£. St 1 HfCjn-rHJSWC BB«:tf»;*#JIS#J 1 itm©SHJ^^>y*^xg?:# 

«. *6*C«>BT*3l5ttKB0l5L/A:*j8W53lJl'yjKai T£l*IJf 7.9mnu itS 1 4 -f >?©535^7^;I/^^ 

<*3«rMlF*3«:iegL. ^•©rtBKS^fiRt' y ##5 fBSLfc. 

^14**fiRS*ri»*. bfrOfSJMt^RB£»Xtt [0028] 3U&EMWtbXi3Jm®tLXN<i 0.1 

cni^SH^>y.*»i©il^&4lHlKt/-Ct>SS 6ppm, KO. 1 Oppm . Li 0. 2 2 ppm StfAl 8.2pp 

l^c^U ai©rtffiCC}fi-9'C»*S'ttBr»J»3© 40 m*^tr**»*fl^L/. ftJIi l/TffifflL«:J«Wtt# 

•*H*Ji*J&RU fil *@«3*itc*«6C©5KIWtl Aft^fX^ 'J *»«ttflBWfr 1 0 0~3 0 0 um©tt« 

*rtffifr5*0fcl/-C*»Stf, ^ytfSftfc^lfrrSI SS8. 4. lRO*0.5m ! /g©&©-e*8«^rs 

Hi|5IB$(c2IW^'>y*^-7^)B«:m'r-5Ig?:tf ©g&^fc&©£iSlt>'?li8l/7c. *©*S»%**{C^ 

•arfcio. c©#accj:ft«. n&t>©*7!KSft3* -r. 
* i 



(5) 



#1*2 9 3 3 4 0 4 



[0029] 



9 


(m 2 /q) 


(ppn) 


10 


tm i 


0.5 


62 




kh 2 


0.5 


161 


m ± 


vm 3 


1 


43 


m ± 


m 4 


4 


73 


ia ± 


mmi 


0.5 


250 




tb®W2 


0.5 


620 




mm 3 


8 


63 





[0 0 3 0] 

mmrnz] 



H 2 







*s ¥b it ; 


$ (%) 






2*a 


3*a 


m i 


100 


90 


80 


im 2 


90 


90 


70 


Ktt 3 


90 


90 


70 


1**4 4 


90 


80 


70 


jtew i 


90 


50 




tfc«W2 


80 


40 






80 


50 





*mM<Dimi> 2. 3Rtf4tt£SL/c->'.;=3>#il& 

H©iH§£^L-ct,>£. 

[0 0 3 1 ] ttWlRa^CDii^i, 2*acD?|#± 

& o fc. JtfSffll 3 tt 2 *g©? ItHWSSi <C «J . 
3 * g A? I £ ± # *IB i & o fc*i . ;U 9 tf'rt ffi 
3 >liR$ffi©gft»©jf fifctffcttf b < SWU*^ 

[003 2 ] CC-CfttCttBStiSCtB. ##SHJJ©1* 
*41 . 2 . 3Rtf4rtt3:$©i|M£ B ^y 3>£Si*L 

a 3 



[003 3] 

immm3 1 rmgw i j ok** i ©ntaifrc. *hi 

30 SftffliOrNa 0.4 lppm . K0.2 0ppm. Li 0.2 
1 ppm RO'AI 7.9 ppm OWI^ft5* B H J?:ft 
fflOrfWbfc;l'^#ttf4*JtlSW4<!:l/. |5]B$CCNa 
0.3 Oppm . K0.4 5 ppm . Li 0.2 4ppm . RtfAl 
8.7 ppm XiiNa 0.1 8ppm . K0.0 8ppm. Li 1.9 
ppm . SO'AI 3.5ppn&WmZ£ti??>fc£IM'Cft 

m b tuv "j *t*i4£* * mm 5 6 £ 0 . rsotw 
^3K^-r 0 







$S H tb : 






1*S 


2*a 


3*e 


K» 1 


100 


90 


80 


tb$£0tf4 


100 


90 


70 




100 


90 


70 


tt«W6 


90 


50 





tfctMWe «2*g©W& B B?lt±tfr-;W'>*'©Si5gA^ [0034] E&c. tm 1 RtWfc«W4. 5 nasnfc 



11 

* 4 



(6) 



m*2 9 3 3 4 0 4 

12 



lUWt 




tbJSKffl 
( Q • cm) 


(X10 1 fl atm/cc) 


i^ir»SLfcii*sji 


i*a 


1300 


1.6 






1200 


1.5 






1300 


1.8 




3$a 


300 


1.6 






1200 


1.9 




3*a 


180 


1.7 



%m b x ^ s. mm 4 so* 5 jwjbssodt * 

*UiSaolKB«:«I:4i«5E3tia*s. 3#g©3l£± 
iff VMfflnm® <b<Difin tbtitefri tc. 
[0 03 5] 

[gam 4 1 rmfe^ 1 j ©f#f4 1 1 B8®JM4*ttfli 
HllE-r-2,§lrtCc$tT^)igl5©7K B B B «)i*li^ff^$ 

rrtBI*6ttBW»»0'C ^18 mm© 1 4 W >^©S3lrt> 

tt^ffi-cmSfitb***!^^ I$ltt8 0%t*o/c 
#2#g«5 0%fCfgTL/c 
[0036] 

[HifeW5] 1/tNa 0.2 1 ppm . Ko.l3pp 

m. Li 0. 1 9ppm RO'AI 1 1. 4 ppm £^Tf Stfcffi 
M1 0 0-300/J m©7KJI^tC. Wtl&gNa < 
0.0 1 ppm , K<0.0 5 ppm . Li <0.0 1 ppm Al 0. 
0 2ppn, Fe <0.0 Sppm&tfCu <0.0 1 ppm T?0 
HS8 3ppm £*t$-S&K#fln 0 0 ~3 0 0 u m©Jt 

a® * ;w 7 spw nfflKif4 at, *ffeHjHisw)iets 
©^ffi-ertffiKWSi. i mn©^->'j xtivzmwmz 

0mm©Sl 4 -r>^©5^*'7^;l'7^4 

2©iffi i t^m>mti:msiifi»htiit. 

[0037] 



. «a»@0*tSfi?l*±lf iff orfet!£* 

20 srcs&cias-cs*. jgtc. *mA<D&%)w $<om 
Lt:«e*wfljt?*ofcis«it©t©*«!fflr5ctt< . 

MiS©^l^^^?Ltt©^> U ##7*»*ffiflWS 
C £ K<fc 9 *^^©53lJU'>!j<4t7]«)n^W«:**UK 

[02] *|6W©^ffi(Cj:0t#6ti&5^7#©-S|5 
30 ^!4*10-C&£„ 

1 

la *+ffv . 

2 B£M. 

3 *7iK£tt . 
5 . 

40 8 asa#x»Bst. 

9 

io * ? 




(56)#^£K ttH ¥ 1 -148718 (J P. A) 

#13 ¥ 1 -261293 (J P, A) 

ftm BS 56- 17996 ( J P, A) 

eg53-113817 (J P. A) 

ftffl m 59- 129421 (J P. A) 

mm Bg 59- 213697 ( J P, A) 

^ ¥ 1 -148783 (J P. A) 



